V(D)J recombinase-mediated deletion of the hprt gene in T-lymphocytes from adult humans.
The hprt T-cell cloning assay allows the detection of mutations occurring in vivo in the hypoxanthine-guanine phosphoribosyltransferase (hprt) gene of T-lymphocytes. We have shown previously that the illegitimate activity of V(D)J recombinase accounts for about 40% of the hprt mutations in T-lymphocytes of human newborns as measured with umbilical cord blood samples (Fuscoe et al., 1991). This mechanism results in deletion of hprt exons 2 + 3. In this report, we examined a collection of 314 HPRT-deficient clones derived from adult humans for evidence that the mutations were caused by this mechanism by analyzing exons 2 + 3 deletion mutations. DNA sequence analysis of deletion breakpoint junctions showed that 8 of the mutations were the result of V(D)J recombinase activity. The frequency of the recombinase-mediated mutations was similar in the adults and newborns (2-4 x 10(-7). However, since the hprt mutant frequency is about 10-fold higher in the adult than in the newborn, the recombinase-mediated mutations account for only a few percent of the adult mutations. These mutations are likely to have occurred during early development and persist into adulthood. Unregulated expression of V(D)J recombinase activity may be an important mechanism for genomic rearrangements in the genesis of cancer.